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Becke, L. von der. Die Ergebnisse meteorologischer Beobaoh- 

tungen auf der Lloyds-Signalstation auf Kap Spartel fur daa Jahr 
1907 in Moneta-und Jahresmitteln. p. 209-211. 
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AN ANNOTATED B I B L I O G R A P H Y  OF EVAPORATION. 

[Continued frorn the Monthly Wealher Rcuiepo, June, 1908.1 
By MRS. GRACE J. LIVINGSTON. Dated Wmhingbn, D. C,  January 8, 190s. 

m a .  
Eason, Alexander. 

On the  aacent of vapor. (1782.) Mem. lit. phil. mc., 1786, 1:396-405. 

Rosenthal, Gotti'ried Erich. 
Ueber P. Cotte's Versuch die Sttirke der Ausdunstungs im Rtickslcht 

auf die Hbhe und den Durchmesser der Gefilsse die zum Maesse 
gebraucht werden. Mag. neu. Phys., 1786, 1 (pt. 4):14!4-54. 

1786. 

It is claimed that thelaw of diflerenceq for evaporation from different vessels which 
Cotte (1781) foiled to find is as follows: 1) dishes of like helght and surface gike like 
eva ration in  the name ti& and place: (a\ disheq of like hei h t  and unlike evaporating 
#ur%es give the same evaporation if reckoned b depth #ut different if by volume. 
8) in  the case of dishes of difFerent heights with d e  or udiike evaporatink surfacei thd 

6epth of water lost by evaporation is propohional to the square Mota of their heights.' 

Williams, Samuel. 
Experiments on evaporation, and meteorological observations made 

at Bradford, in New England, in 1772. Trans. Amer. phil. mc., 
1786, !2:118-41. 

In experimenta with evaporation from two small vesaels. the amount lost from the one 
refllled every week was found to be y a t e r  than that from the dish whioh was refllled only 
once a montb. A vessel Boated in t e Merrimac River during a calm, rainleas week lost 
0.16 in. by evaporation while a similar vessel freely exposed in the open air lost 1.60 in. 
Evaporataou wlyl found to be greater from soil covered with vegetation than from an equal 
area of free water surface. 

1787. 
de Saint-Lazare, Bertholon. 

explaining evaporatlon. 

De l'electricit6 des meteores. Paris. 1787. 2 v. 8vo. 
In volume 2, p. $4-99, a chaptrr "Sur I'&vapomtfon " proposes an electrical theory for 

1788. 
uotte P. 

Mdmoires sur  la m6t6orologie. Paris. 1788. 8 v. 4to. 
Diacountn (1:lOO) tho influence of moouli ht  on evaporation. Reviews (1:176266 ex- 

erimentPl and theoretical investi tions o?variousphysicist including Wallerius L m -  krt, Musochenhmek, Van Swingn, Richmaon. h r a t m n s t h ,  Hamberger, € I o h e * r  
Desaguliers, Franklin, Kames Dobson, Achard, e t a  Describes experiments as in 1781, td 
ascertain the influence of the &meter and height of the containin vessels u on the rate 
of evaporation. Describes (1:280) a simple evaporator used by 8bevalier %e la Mark. 
Discusses (1:480) the cooling e&t of evaporatiou &B demonstrated with the moistened 
bulb of a thermometer. 

1789. 
Sauasure, H. B. de. 

Col du GBant; experiences sur  l'kvaporation. Obs. phys., 1789, 
34:161-80. Translated in Jour. Phys., Leipsic, 1790, 1 :463-73. 
Reprinted in Voyages dens les Alpes. Geneva, 1779-96. 4 v. 4to. 

Evaporation from a peoe of molst linen stretched in a finme was observed on the Col 
du &ant, where the air msure is only 18 in. 9 lines and at  dneva .  Switzerland. where 
it is 27 in. 3 linea, with t& result that "other thin s being equal. a lowering of fhe pres- 
sure of thn air h ap rorrmately a third iuakea t f e  uantity of evaporation more than 
twice UJ great." %ea{ also with the cooling effect pro%uced by evapbration. 

1790. 
Deluc, John Andrew. 

Seconde lettre A M. DelamCtherie sur  la chaleur, la liquefaction, et 
1'6vaporation. Obs. phys., 1790,36:193-207. Translated in Jour. 
Phys., Leipsic, 1790, 2:409-29. 

Discusses theories to explain the process of evaporatiou. That of the solution of water 
by air is considered "a vague hypothesis without solid foundation and useless to explain 
the phenomenon." He maintains that evaporation proceeds from the union of fire with 
the molecules of the liquid. 

Hube, J. M. 
Ueber die Ausdtinstung und ihre Wirkungen in der AtmosphEre. 

Leipsic. 1790. 2 v. in 1. 8vo. 
Monge, Gsspard. 

Sur la cause des principaux ph6nomhnes de la m6Morologie. Ann. 
chim. phys., 1790, 6:l-71. 

The veaicular hy thesis of eva oratiou is rejected in favor of the theory of the solution 
of water vapor in  tE", air, on the &llowiug e;rounde: (1) A i r  in ahsotbing water preserves 
its transparence which could not happen if the water was merely suspended by some 
mechanical meah.  (2) the solvent power of air diminishes 811 the quantity of water d i e  
solved inereanas d that an actual saturation Is reached. (3) the poiut ofsaturatlon varies 
with the temperhture of the air, so that air saturated at'a high temperature cootahmore 
water than clr saturated at  a lower temperature; ( 4 )  if air saturated with water is cooled 
it becomes supersaturated and abandons the water which ita former higher temperature 
permitted i t  to retain. It is concluded that, siiice these circumstances ordinarily accom- 
pany all solutions and are nerally regarded as characteristic of them, the absorption of 
water by air is the reault oya true solution. 

1791. 
Deluc, J[ohnJ Arndrew]. 

Examen d'un m h o i r e  de Id. Monge, sur  la cause des principaux 
Ann. chim. et phys., 1791, 

It is maintained that Le my's experlments a t  Montpelier, whlch Mouge (1790 mce ted 
nu decisive proof that eva ration is the solution of water in air, are better erp&inecf by 
considering tire as the sogageut. 

ph6nomhnes de la m6tborologie. 
8373-102. Translated in Jour. Phys. Leipsic, 1792, 6:lal-48. 

Vassali-Eandi, A. M. 
Esame delle teorie dei principali fenomeni della meteorologica del 

Sign. Monge, colle riflemione del Sign. - . Biblioteca oltre- 
montana. Turin. 1791. 

1792. 
Deluc, John Andrew. 

On evaporation. Phil. trans., 1792,83:400-28. Also in Phil. trans., 
abridged, 1791-96, 17:!259-63. Translated in Jour. Phys. Leipsic, 

The fact that every liquid cools when it evaporates is considered a most decisive reason 
for the o inion that the dissolution of water observed io the pheuomenou of evaporation 
resulta Jrectly from the action of heat wihout the interveution of air. Hygrology i; 
defined BLI the selence of the causes of evaporation and the modifications of eva orated 
water. A disc~~ssiou of hygrometry follows wi th  the conrlusion that the product o!ekpspo- 
ratiou is always an expansible fluid which affects the manometer by pressure and the 
hvgrometer by moisture, without any hitherto perceived inhence  from the presence or 
absence of air. 

1794, 8:141-60, m-3oa. 
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1793. 
Dalton, John. 

Meteorological observations and essays. London. 1793. p. xvi + 
m. 800. 

The process and circumstancna proiuotin evaporation are described in Pt. 2 Essay 6, 
p. 138 et ae Heat. dry air. aud decremed pressure OF the atmosphere upon the evalm- 
rating snr&ce are emphasized. I n  the author% e?periment@, the rate of evaporation 
From water, “pretty much exposed to suu and wind never exceeded 0.2 in. daily. In 
March the daily average was a033 In. I t  is conaidkred probable that ‘ I  the evaporation 
both from land and water, In the temperate and Frigid zones, is not equal to the rain that 
al la, even in summer.” 

Wiatar, Uaagaf. 
Experiments and observations on evaporation in cold air. Trans. 

The author believesthese experiments and observations s u p p r t  Deluc’s theory, which 
ascribes the I‘ smoking” of water to the “ heat ” or ‘ hre ” from the moist body 
into the air around it a roeess whlch cE?%%pend “upon a r i t i v e  degree OF heat 
but merely an excess bf k i n  the moist body when compared wit the air to which it 1; 
exposed.” 

1794. 

Amer. phil. soc., 1793, 3:125-33. 

Senff, Erdmann Friedrich. 
Beobachtungen und Versuche iiber den Erfolg verechiedener Ab- 

diinstungs-Arten des siisses Wassera aus Salz-Soolen auf Sals- 
werken nebst Folgerungen daraus. (1775, May-Oct.) Jour. Phys. 
Leipsic, 1794, 8:84-94, 357-66. 

Evaporation from water Freely ex osed From May to October inclusive in  a small tin 
vessel amounted to 24 inches. 18/24Tioe; the rainfall for the sake tlme behg 9 inches. Zt 
lines. Experiments made wuh aqueous salt solutions of different strengths showed that 
the strongest solutions loat least by evaporation. Froma table giving the results OF dmi- 
Iar experiments under different temperatures, it may be calculated that the ratios between 
evaporation rates F ~ N  different solutions approach each other as the temperature 
increases. 

Zylius, J. D. 0. 
Ueber Herrn Deluc’s Lehre von der Verdunstung und dem Regen. 

Jour. Phrs.. Leipsic. 1794, 8:51-64. - -  - 
After discnssing the nature of evaporation the author concluiles that it is an actual 

1799. 
solution of water In air. 

Wietar, Caapar. 
Experiments on evaporation. Trans. Amer. phil. SOC., 1799,4:72-3, 

Also in Med. remos., 1801, 4:179-80. - -  
His conclusiona are similar to those in his paper of 1793. 

1800. 
Heller. Egidius. 

Ueber den Einfluss des Sonnenlichts aut die Verdiinstung des Was- 

Describes observations which tend to show that the temperature OF the air remaining 
constant evaporation varies wjth the amount aid strength OF sunlight Falling on the 
evaporating surface. 

1801. 

sere. Ann. Phys., 1800, 4:210-22. 

Dalton, John. 
New theory of the  constitution of mixed aeriform fluids, and par- 

ticularly of the atmosphere. Jour. nat. phil. chem., 1801,6:241-4. 
Propores “Four su positions in respect to the affections of the particles of one elastic 

fluid toward those o?another,” and adopts the idea that ‘ I  particles oFone elicstic Euid may 
possess no re ulsive ur attractive) power, or be perlcctly lnelastlc with re ard to the ar- 
ticles of anot\er. an$ consequently the mutual action of such fluids or be action o?the 
y t i c l e s  orone dui: on those of adother will be subject *, the Iaws’oF inelastic bodies.” 

whatever their specihe gravity may he, will immedlately, ?r in a short 
t h e  be Intimately diffused thru each other, i n  such a manner ts,”t the deusit of each 
considered abstractedly, will be uniform thruout.” Theparticles will diffiwe tiemselves 
thru any given space. occupied by a very rare medium, in the same manner aa they would 
do in a vacuum. twch particle being impelled as far r s p b l e  from ita iiel%hbonng pur- 
tide; only the diffusion OF each may he a little retar ed by the qther.” ‘ The va r of 
water and ofevery other Euid which d m  not unite chemically with the amtie a n z x y -  
geoous ases of the atmosphere, and without an regard ti, its pressure on the sureace of 
the cart%, being totally unlnEuenced by any otter ressiire than that arising from the 
weight oF their own particles: in short, each va or, $ regard ti, pressure, is in the same 
circumstance as If i t  were the only elastic f l u d  constituting the atmosphere.” “Thore 
&as,““ and vapors press separately on the surhce uf the earth; nod any one of them may 

withdrawn or another added to the number wlthout material1 disturbing the rest or 
in any way affect111 thelr density. The abovkdoctrine iiecessariry requlres the F o r d  of 
vapor From any EuIS to depend solely upon temperature, and consequently to be the same 
in any as In an exhausted receiver.” 

wo mixed fluids. 

Hermetaedt, 8. F. 
V N u c h e  iiber den Einfluss der Elektriciut auf die Verdhstung 

und meteorologische Folgerungen daraus. Ann. Phys., 1801, 
7 :501-11. 

A mans of alr of known volume at  the Freezing p i n t  was enclosed over a water seal and 
heated ti, 1000 (h. Y). The air expanded a certain aAount and upon beln recooled to 
freezing. resumed Ita original volume. The name air was then sAbjected to h e  act.lon of 
electriclty from an electrical machiue cooled heated and recooled iw belore when the air 
appeared to have been permanently ekpandecf. The h i o r  cuncddes that this permanent 
expansion resulted from the periuanent elasticity given to soine of the water vapor by the 
electricity. 

Mona, J. B. v. 
Censura wmmentarii a Wieglebo nuper editi, cui tituius: de vaporis 

aquei in aerem conversione. Brussels. 1801. 4to. Also, Chem. 
Ann., 1801, 1 :76-84, 129-43, 185-200. 

Parrott, Gc. F. 
Grundziige zu einer neuen Theorie der Ausdiinstung und des Nieder- 

Mag. f. neu Zustand schlags des Wassere in der Atmosphilre. 
Naturk., 1801, 3:l-57. 

An extensive serlrs OF experimentu, with deductloiis from his own and othern’ work, 
results in an elaborate theory of the phenomenon of evaporation, and of cloud and ruin 
Formation. The theory is based on several erroneous conceptions, e. g., that evaporation 
from Ice is oxidation. 

Parrott, Gc. F. 
Vermischte physikalische Bemerkungen. Ann. Phys., 1801, 

10 :166218~  ~ 

A distinction is aasunied between physieal and chemical evaporatiou; the Former 13 sup 
posed to be dependent on the temperature and the latter on the oxygen content of the nu. 

Bbokmann, Carl Wilhelm. 
Einige VorlBufige Bemerkungen uber Herrn Prof. Parrott’s neue 

Theorie der Verdunstung und des Niederschlags des Wmsera in 
der AtmosphBre. Ann. Phys. Leipsic, 1802, 1 1 :66-88; 

1803. 

The author doubts the validity of the experiiuental evidence furnished by Pamtt (1901) 
and the theoretical conclusions of his paper are controverted. 

Dalton, John. 
Experimental essays on the constitution of mixed gases; on the 

force of steam or vapor from water and other liquids in different 
temperatures, both in a Torricellian vacuum and in air; on evap- 
oration and on the  expansion of gases by heat. Yeni. lit. phil. 
mc.. 1802, 6:635-602. Translated in Bull. soc. philom., 1803, 
8:189-91: also in Ann. Phys.. 1803, 14:31&18. - -  

The theory of the chemical solution of water vapor in air i s  declared to be complex and 
attended wlth dlftirulties, such as that it can exist Independently in  a vacuum at  any tom- 
perature. Adopts a theory which adniits of a distlnct elastlr vapor i n  the atniospliere at 
dl teiu raturea and uncomhlned with either OF the principal constituent gases. Some 
g e n e a a w s  of evaporation established by others are ex rest 
The objects of the essay me: (1) to deternune the e d c t  of IeiuDeratiire on the rale of 

evaporation . (2) to determine the relative evaporability OF dlfferent fluids. (3) to find 
a rule for a~&talnin the quantity and erect of water vapor prevlousl in the air * (4) 
from these and other facts to obtain a t rue  theory OF evaporation. A tab6  shows the io- 
of vapor and the full evaporating power OF every degree OF t e ~  rature From 200 to W 
exprest in grains of water ralsed per minute from a vessel 6 inccs  in dlamrter siippob 
ing there were no vapor already in the atmosphera He deternilned, by wei&g the 
amount of water evaporated from two tin dishes, one 6 Inches in diaiiierer and # inch dee 
the other 8 inches in dlameker and i inch deep: and Found that for hl h temperatiireq & 
rate of evaporation was exactly proportional to the vapor tenhon. ‘fo test thls rinclple 
for low ten1 eratures It was Found nereasary to conslder the partial p r e ~ u r e  of tEe water 
vapor aetuapLy existing in the atmosphere. It is cmrhided that the evaporating force is 
equal to the vapor tension at  the teiu eratiire of the water, diminished by that at the tein- 
perature of the air. The name prln~&le was found to hold below the frreezl point. He 
refern to % I I M U ~ ~ ’ S  exnerimentsl determinatlona of the amount of elaaticit~mnnrled to 
&r j  d r  by~imbibition i f  aqueous vipoi G d  showi ihat the knulti Coincide-rithii d&ij 
with his own Dalton however considera that Sauwiire placed too niurh conddence In him 

air? hy &meter, add that hi; obierrations seem to corroborate the theory that aqueous 
;&or 1s a aistinct elantic fluid rather than a chemical solution OF water in air PI) he BUD- 
pokd. 

Dalton, John. 
Experiments and observations made to determine whether the quan- 

tity of rein and dew is equal to the quantity of water carried off 
by rivers, and raised by evaporation; with an inquiry into the  
origin of springs. Mem. lit. phil. soc., 1802, 6:346-78. Trans- 
lated in Ann. Phys., 1803, 15:249-78. 

The annual rainfall over England and Wales is estimated at  31 Inches, and dew-Fall at 6 
inchea, while the runoroF the rivers accounts for only 18 inches leaving 23 inches to he 
amounted for by evaporation. -4n experiment w a s  made wlth ;cylindrical tinned iron 
vessel 10 Inches In diameter and 3 feet deep with two tubed inserted in  one side and 
turneh downward (for collecting su Ius water 10 bottles) one tube near the bottom the 
other on inch From the top. Thin c z n d e r  wan dlled with’ ravel and sand to the deph  of 
a Few inches then with Freah soil and the whole was mink% the p n n d  thesidebearlng 
the tubes bdin ex osed. The dyer  of soil wan kept saturated with water. Three years 
observation8 (!I&) in which the annual average rainfall was found to he 83.66 inches, 
showed the eva ration From soil to lm 25.14 inches and that From a Free water surface 
44.43 inches. he concluded that: (1) under the above circumstances, 26 inches of 
the rainfall and the d inches estimated for dbw. makin.gatotal of 30 inches, are evaporated 
annually; (2) the quantity of evaporation increases with the rainfdi, but not proportion- 
ally. (3) there Is a r t ] ,  no great difference between the amount of evaporation from 
bare’ earlh with ’su cient ipth of soil end that From round covered with ve etation. 
The difference between the nruount cakulated as avaifable for evaporation an! the ob- 
served amount, is taken to support the theory that the earth derives a su ply OF water 
from some subterranean reservoir. Reasons, however are given for consit!edn the ob- 
served evaporation as perhaps greater than the actual, and it Is Enally conclused that 
‘ I  the rain and dew of thls country are equivalent to the quantity of water carried off by 
evaporation and the rivers.” 

Dalton, John. 
New theory of the constitution of mixed gases elucidated. Phil. 

mag., 1803, 14:16%73. Also Jour. net. phil. chem., 1802, 3 
(n. s.):267-71. Translated in Ann. Phye., 1803, 18:438-45. 

A further explanation of the same theories announced in 1901. 
Kirwan, Richard. 

Of the  variations of the atmosphere. Trans. roy. Irish acad., 1809, 

In the chapter on evaporation, the muses of eva oration are said to he ‘ I  heat rflinity to 
atmospheric air, agitation, electricity, and light.*p Discusses &nssuresaexperihents with 
a card supersaturated with moisture, whlch lost 2 grainsin a quarteroFan hour when e lee  
trifled while mother not electrified lost It grains. Reprlnta Sauasnre% table (1799) 
coinpahog evaporatioi a t  dlfferent altftudes. 

1803. 

8:278-330. 

cotte, L. 
Observations m6t6orologiques faites B Montmorenci prhs Paris pen- 

MBm. in&. nat. sci. et dant l’ann6e 5 (1797) de la RBpublique. 
arts, 1803, 4:261-5. 

The amount OF evaporation For the year 1797 in reported an 18 inches, with a rainfall of 
26 inched, 6.8 liner. (Fr. P . )  
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Dalton, John. 
Eine neue Theorie iiber die Beschaffenheit gemischter luftf6rmiger 

Fliissigkeiten, besonders der atmosphiirischen Luft [aus Jour. 
nat. phil. chem. 6:24l]. Ann. Phys., 1803, 16:385-95. 

Ranslation of Dalton, 1801. 

Dalton, John. 
Versuche uber die Expansivkraft der Dilmpfe von Waaeer und andern 

Fliissigkeiten, sowohl im luftleeren Rllume ale in der Luft [aus 
Mem. lit. phil. soc., 6:550, et seq.]. Ann. Phys., 1803, 15:l-24. 

Dalton, John. 
Versuche uber die Verdiinstung [aus Mem. lit. phil. SOC., 6:574, e t  

seq.]. Ann. Phys., 1803, 15:121-43. 
Dalton, John. 

Sur l’expansibilit6 des gaz mblang6s avec les vapeurs, extraite e t  
t r d u i t  du Repertory of Arts par Houry. Jour. mines, 1803, 
14~33-6. 

Gilbert, Ludwig Wilhelm. 
Einige Bemerkungen zu Dalton’s Untersuchungen iiber Verdiinst- 

ung. Ann. Phys., 1803, 16:14&68. 
Dlseusaes the theories of evaporation held by Dalton, Sauasure, Delue, etc. 

Hermstaedt, S. F. 
Observations sur  une m6thode d’bvaporation spontan6e de l’eau des 

puita salina B la temperature de l’atmosphhre; considerations sur 
le degr6 d’utilit6 des applications qu’on pourrait faire dans les 
salines du RQyaume, et recherches sur  les causes physiques qui 
aoncourrent pour produire cette Bvaporation. M6m. mad. sci., 1803, 
(-):91-104. Also Samml. Deut. Abh. Akad., 6:63-73. Also Neu. 
allg. Jour! Chem., 1804, 2:317-34. 

Parrott, Q. F. 
Ueber Herrn Wrede’s Bemerkungen gegen seine hygrologische 

Theorie. Ann. Phys., 1803, 18:24&60. - .  
Answer to Wrede’s crlticlsms in connection with the theories announced in  the papers 

of 1801. (See Wrede, 1803.) 

Parrott, Q. F. 
Ueber den Phosphor, das Phosphor-Oxygenometer, und einige 

hygrologische Versuche, in Beziehung a d  Herrn Prof. Backmann’s 
vorllluflge Bemerkungen iiber diese Gegenstiinde. Ann. Phys., 
1803, 18:17&207. 

Answer to BBckmann’s criticisms of his theoriea. (See BGckmknn, 1802) 

Wrede, E. F. K. 
Kritische Bemerkungen uber einige neuere Hypothesen in der Hy- 

grologie, besonders iiber Parrott’s Theorie der Ausdiinstung und 
Nledermchlagung des Waasers in der etmosphiirischen Luft. Ann. 

Dincussion and criticism of Parrott’s (1801) theory of chemical and physical evaporation, 

1804. 

Phys., 1803, 123319-52. 

Hube’s (1790) vesicular system, e tc  

Soldner, Johann von. 
Ueber daa allgemeine Gesetz fur Expansivkraft des Wasserdampfes 

durch W l l m e ,  nach Dalton’s Versuchen; nebst einer Anwendung 
dieses Gesetzes auf das Verdunsten der Flussigkeiten. Ann. Phys., 

A mathematical discussion of the law of increase of vapor tension for every degree of rise 
in tern erature, and the application of this law to the evaporation of liquids. Uiseusses 
Daltonys law and develo 8 a formula by which from the elastic LKW and the observed 
evaporation of any l iqu i ta t  its boiling point, die evaporation at any other temperature 
may be determined. 

1805. 

during the  severe cold of winter. Med. repos., 1805, 8:1545. 

1804, 17~44-81. 

Blanchet, F. 
On the vapor which rises from the  surface of the River St. Lawrence 

Mayer, Johann Tobias. 
Lehrbuch iiber die physische Astronomie, Theorie der Erde und 

Dimussea, p. 1 6 M 1  the influence of different temperatures of both the eva rating SUP 
fare and the surrouncting air, on the rata of era oration: alao the influence ot%nlight and 
of different surfaces and depth3 of the eva ratfn niaas. Dednes the atmometer as a lam 
vwsel filled with water the evaporation Em wh%h Is measured b a graduated scaf or 
b weighin For thebest results it ahould be floated on the surdre of eome large body 
ofwater. 8i.w~- the aeMonal variations in the amount evaporated. 

Meteorologie. GiSttingen. 1805. 

1807. 
Flauguerges, Honor&. 

Memoire sur le rapport de 1’6vaporation spontantk de l’eau avec In 
chaleur. Jour. phys., Paris, 1807, 70:446-53. Translated in 
Jour. nat. phil. chem., 1810, !27:17-24. 

Experimenb to determine whether evaporation is pro ortlonal to the extent of surface 
ex sed, or is de endent on sowe function of the other kluenslona of the body of water, 
as%sschenbrceg and Cotte asserted, proved that it is simply proportional to the surface 
exposed. Experlmenb to determine the e&ct of heat seemed to show that, while the 
degrees of temperature vary in arithiuetiral p r o . o n  the rorres )onding losses by evap  
oration vary in geometrical progreasion. The oliowin; formula shows the relation: 

g=(4.4). (2.7182618)11‘0627801, 
in which r represents the degree of temperature on Deluc’s thermometer and y the c o r m  

2 

sponding evaporation, expreat in parts of the a d e  naed. For the evaporation in iuilli- 
uietera !I niust be n i u l t i ~ h d  by E’, or we may substitute 0.62688B8 for the coefficient 4.4 

i n  the equation. 
196 

Soldner, Johann v. 
Nachtrag zu der Abhandlung uber des allgemeine Gesetz der Expan- 

sivkraft der Wasserdllmpfe. Ann. Phys., 1807, 25:411-39. 
This is a continuation of his paper of 1801, and a diseuasion of Dalton’s law of v8por 

tension. 
1809. 

MBmoire sur  l’6vaporation. Jour. phys., Paria, 1809, 88:434-41. 

1810. 

Uotte, Louis. 

Uotte, Louis. 

DAubuisson de Voisan, J. F. 
M6moire sur  l’hvaporation. Jour. phys., Paris, 1810, 70:206-8. 

Notice sur la quantit6 d‘eau en vapeur mntenue dans l’atmosphkre, 
sur la diminution de densit6 qui en resulte, et sur le produit 
de l’bvaporation en un temps d6termine. Jour. mines, 1810, 
27 :411-9. 

In  diacussln the laws of vapor tendon and density he derives a formula for the dimi- 
nution of the t n s l t y  of air due to water vapor. Tbe annual average weight of the vapor 
contained in a cubic meter of air isgiven an 9.0 raius and the annual avers diminukon 
of density Is 0.0029, the density of air being 1.d A tormula is derived for&qnsntity of 
water Q evaporated at teiuperatures between 600 and 1ooO: Q= ti#‘ where 6’ is the elastic 
force hf ;apor a t  the temperature, and R is a ronstant to be d e t e h n e d  h experiment. 
Tables show the monthly eva ration denla ted  for Qeneva that observed a l the  Ohmrva- 
toire de Paris in  le00 and tg evaporation at  different el’evations an observed by Him- 
holdt, Qay-Luasac, and Saussure. 

Darstellung und Krltik der Verdiinstungslehre nach den neuesten 
Fischer, Ernst Gottfried. 

beaonders den Daltonschen Versuohen. Berlin. 1810. 8vo. 
Flauguerges, Honor&. 

Mhmoire su r  le rapport de 1‘6vaporation de l’eau avec l’humidit6 de 
Yair. Jour. phys., Paris, 1810, 70:157-67. Translated in Jour. 
net. phil. chem., 1812, 82:330-9. 

I n  au experiment to ascertain the influence of humidity on eva ration air was dried 
b exposure to lime for three weeks. A vessel was then filled with tEs air h i  displacement 
of sand and it WRILIJ found that a t  a constnnt temperature the rate of evaporation from a 
water surface expoued thereid decreased in geometrical &opression with the increase in 
humidity. The auibor concludes that the rate of eva ,oration is proportional to the amount 
of additional water vapor needed for saturation; aud points out that thim reement with 
the law of solution of solids in liquids appears to conflnu the by thesis of %sacheohm& 
and Le. Roy that evaporatiou of water is merely a solution-ol tR# rubstance i n  sit. Fol- 
lowing Saussure the author determined the absolute humidity of saturated air at 650 F. 
and announced ioormulaa for finding the point of saturation a t  any teiuperature, and for 
calculating the evaporation at aoy temperature and humidity. The latter formula is: 

Z - 
S=[(2.7?) ll’m-A] (O.S41inea), 

where E Is the eva 
eter, and in air wh% contains z cubic lines of water In ,gee cuMc foot. 

ration In lines in 24 hours at the tern ratun, z of De Luc’s thermom- 

1812. 
Carradori, Qioachino. 

Dell’ evaporazione del ghiaccio e della neve. Gior. fls. chim., 1812, 
6:203-8. 

Vpholds the theory of the sanity of alr and water and that eva oration is a eombina- 
tion of molecules of water with “la materia del calor!co termico ” f e the “element” of 
fire. When water is changed to ice, the amnity of cohesion or aigregiiion, is changed to 
chemical affinity or composition. Yore force Is required to evaporate ice than water, 
because of thischemical afioity. 

1813. 
Leslie, John. 

A short account of experiments and instruments depending on t he  
relations of air t o  heat and moisture. Edinburgh. 1813. p. 178. 

1 pl. (See Brandes, 1823.3 - ,  
Discusses the coolin produced by eraporntion and the d i e ren t  methods of cooling 

water etc employed f y  people living in hot c&utrles. Describes a dlffrrential ther- 
moiudter ;sed an a hygrometer, cousisling of two glue air chambers conuected by a tube 
containing sulfuric meid (H2-041. HIS atmometer is a thin ball of porous eailhenrare. 2 
or 3 inches in  dlaiuetrr with a Suall neck which Is cemented to th i  lower end of a Ion 
and rather wide closed’ tube, raduated so that each division corresponds to an intern3 
section equal to R film of Iiqui! that would cover the outer surface of the ball to the thick- 
ness of 1/1000th part of an inch. I n  still air the indications of the atmometer and hy rom- 
eter were found to have the following relation: 1/20 of a hygrometer degree = 1/1Odinch 
of evaporation. 

1814. 
Vassali-Eandi, A. M. 

Saggio di un trattato di meteorologia, memoria ricevuta li 19 Dic., 

A N e r d  m o u n t  of iueteorological instruments which includes a description of an 

1816. 

1814. Mem. BOC. ital. sci., 17:23&55. 

atmidometer (p. 21?). 

Bellani, Angelo. 
Riflessioni critiche intorna all’ evaporazione, colla deecrizione di un 

nuovo atmidmometro. Gior. fls. chim., 1816, 8:10%14, 188-206, 
250-62, 417-46. Abstract in Bibl. ital., no. 6, Milan, 1816. Trans- 
lation of abstract In Bibl. univers., 1816, 2:153-9. 

Discussion of work by Leslie and others concerning the cold produeed during evapom- 
tion Reviews general laws and theorlea of evaporation IS explained by Suussure Lav- 
olsl& Cotte Qay-Lusw Dalton Flauguergea etc. Holds wich K i i w m  and Ridmann 
that the tedperature of the air in’ contact wlth’the water has wnuderable influence on the 
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rate of evaporation. According the tern 
colder than the water the evaporation will 
and rapid in the third. Quoted from ancient writers on the subject 

rature of the alr is equal to warmer than, or 
slow in the Erst  cane nothing in the second, 

Thilo, Ludwig. 
Uber des Verhiiltniss der Ausdtiustung auf dem Meem und auf dem 

Lande. Arch. Med.Aarau, 1816, 1350-6. 
1818. 

Sohcln. 
Die Wikterungskunde in ihren Grundlage. Wurzburg. 1818. 

Discunae.~ methods of measuring evaporation and experimenta of Musschenbroek (we 

1820. 
Cotte, 1774, and Saussnre. 1789). 

Anderson, Adam 
Description of a new atmometer. Edinb. phil. jour., 1820, 2:64-7. 

Translated in Jour. Chem. Phys., 1820, 983326-8. . 
Presents ob’ections to theordinary shallow dish for ascertaining the I‘ dissolving power ” 

of the air ana also to Leslie’s porous bulb atmometer. The latter is objectionable on 80 
count of dbe i m v b i i l t y  of using i t  in frosty weather and during showem, when rain is 
forced into the nterior. 

Andenon proynea an instrunient which conaista of an hermetically Healed systeni of 
~ I M B  b u l b  and ubes contuning only alcohol and its vappr, and soarran d that when the 
wo bulbs are at d i e ren t  temperatum the li nid contained in the one%ulb will be con- 

densed in  a second bulb and collected in a gra5uak.d tube attached to thelatter. The eon- 
denslng bulb ia covered with wet silk or pa er and eva oration therefrom cools the con- 
demer u) a temperature below that of the otk?r bulb. Tte  amount of aicohol collected in 
the graduated tube i n  a measure of the amount of evaporation during the c o r m  ondin 
time period. The apparatus is inverted to brlng the distiliedalcohol again into t i e  or 
nal bulb. A scale was made for the instrument by comparing ita operation with%, 
auloi!nt of water lost from a free water surface. 

Be l ld ,  Angela. 
Descrizione di un nuovo atmidometro per servire di continuazione 

Gior. 5s. 

The evaporating surface of this instrument consisla of a orous clay disc which closea 
the mouth of a metallic vessel connected thru a stopcock wfth a second vessel which has 
a hinged cover. The first vessel h also connected Iaterslly with a horizontal graduated 
lass tube of small bore havin ita free end open to the air. The second vessel is so placed kat when filled its water levef is not hi  er than that of the clay disc but is conslderably 

hi her than the raduated tube. The w g l e  system hnving been Elledwith distilled water 
an% the stop-cocf closed evaporation from the clay surfaw removes water from the primary 
vessel and air enters th6 open end of the #ass tube forcing the meniscus backward at a 
rate which indicates the rate of evaporation. Whin the water meniscus ap roaches the 
attached end of the glass tube the tube IS refilled by opening the stopcock ktween the 

e flne alle riflessioni critiche intorno all’ evaporazione. 
chim., 1820, 3 (decade 2):16677. Also reprinted, Pavia, 1820. 

two vemla  
1823. 

Brandes, Heinrich Wilhelm. 
Uebersetae taus d. Engl. ins Deutsche u. commentirte: Lesli-Kurzer 

Bericht von Versuche u. Instrumenten, die eich auf d. Verhalten 
d. Luft zur WBrme u. Feuchtigkeit beziehen. Leipsic. 1823. 8vo. 

.Descrizione di un nuovo atmidometro per misurare l’evaporazione 
dell‘ aqua, del ghiaccio, e di altri corpe a varie temperature. 
Ricevuta Aprile 29, 1823. Mem. BOC. ihl .  sci., 1823, 10:347-53. 

(See Leslie, 181%) 

Vaesali-Eandi, A. M. 

The author describes a sensitive balance with a thermometer suspended from one end 
of ita beam and dipping into the cu containing the substance whose evaporation Is to be 
studied. He emphasizes the.fact t f a t  bwo atmometers to be compared must be exposed 
under esactly similar condihona 

Vaesali-Eandi, A. M. 
Nota sopra le streordinarie variazioni del barometro, sopra il massimo 
grado di caldo e di freddo. laquantith della pioggia, della neve, e dell’ 
evaporazione, che si osservarrono ne1 i821, con alcuni cenni sopra 
le qualitti dell’ annata. Mem. r. accad. Torino, 18g3, 27:xli-xliv. 

The evaporation for the last nine months of the year 1821 was observed to be 47 inches, 
6.3 lines, while the ralnfdl for the entire year was 86 inches, 11.9 linea. 

Walker, Eaekiel. 
Philosophical essays selected from the originals printed in the philo- 

sophical journals between the years 1803 and 1817. London. 1823. 
8vo. 

1894. 
Daniell, John Frederic. 

On evaporation. Quart. jour. sol., 1834, 17:46-61. Also in Notiz. 
Geb. Nat. u. Heilk., 1886, 1O:col. 65-73. See also Boston jour. 
phil. arts, 18245, 2.39-50. 

Distiu isha three condi9ons under which evaporation occure: (1) When the t e r n p  
t u r e  of t ~ e v a p o r a t i u g  liquid is such as to rodlice vapor havin a pressure equal to that 
of the atmosphere, that is, when It boila (8 When the ternperdure of the liquid is above 
that of the surrounding air but below ita own bolling point. (d When the temperature is 
below that of the atmos here. Considers (3) at some length. bescribes experiments on 
evaporation from water fn almoat absolute1 dry air (under the bell-jar with sulfurioacid) 
also under varying rassured by means o?the ahpi im ). In the latter cane there WM a; 
incream in evapora8on with d e m  in pressure, auzunder yet greater rarefaction the 
water from. 

1825. 
Bostock. John. 

On evaporation. (Letter t o  J. F. Daniell.) Quart. jour. sci., 1825, 
18:31%7. See also Notiz. Geb. Nat. u. Heilk., 1825, 1O:col. 845. 

The uantity of water evaporated from a h e  water surface of s ~ a l l  diniensions WM 
dete.mlned by weighings at  short Intervals, accompanied by observations on the tempersi 
ture of the air and water, barometric readings, direction of the wind, and general weather 
observations. The tabulated results are followed b some diacussion of the relative evay  
oration at different seasons of the year, under dkerent barometric pressure, diEemnt 
temperatures, etr. 

PriIlSep, J. 
Description of a pluviometer and an evaporometer constructed at 

Benares. Asiatic researches, 1825, 16: (app.), xiii-xv. 
H e  desrribea and 6g11res an atmonieter conaistin of an expored CII  connected with a 

graduated tube of auiallef dlaiueter and at  lower%vel, thls tuhe behg su plied with a 
piaton for driving water into the cup. The instrument ia o rated by fitst filing the tube 
to the standard level and then forcing water by iueana .!?he piaton into the cup from 
which it is in  like manner withdrawn to standard level at the end ol‘ a given time, note 
being made of the ditt$rence in  the ositlon of the piaton at  the be nuiog and end of the 
operation. The ratlo between the dfalueters of the cup and the t u c  gives the magnilea- 
bon of the observed loss. 

1826. 
Schubler, Wtav.  . 

Beobachtungen uber die Verdiinstung des Eises. Naturw. Abh., 
Also general conclusions in Quart. jour. ad., 1829, 1826, 1:211-8. 

1 :187. 
- 

A table of observations of evsporation from January 1 to February 28 shows the amount 
lost from a surfma of ice or water the average temperature of the gr lod ,  the average rela- 
tive humidity, and the averap h&.ight of the barometer a t  &io F. urln certain dry, cold 
weather the maporation from ice in twenty-four hours WM twice as a? as from an equal 
surface of water In the middle of Februa during mild, cloudy we& From these o b  
servations it is concluded that “eva razn  of ice is far more considerable than has bean 
supposed, and that in  certain natur$clrcuinstanw it may even surpass that of watar.” 

1827. 
H&llstr6m, (3. (3. 

De hygrometrico a6ris statu tempore aestivo anni 1826 observeto 
Aboa. (Diss. acad.) Aboae. (Abo, Finland), 1847. 4to. 

HBllst&m, (3. (3. 
Observetiones circa evaporationem hieme proxime elapsa inatitutae. 
(Diss. acad.) Aboae. (Abo, Finland), 1827. 4to. 

Klaproth. 
Sur 1’Bvaporation de l’eau B une haute tempbrature. Ann. chem. et 

phys., 1827, 85:325-9. 
Experiments wlth water dro s on a very hot metal surface much above the boiling 

point of water, showed that the totter themetal theless rapid was evaporation. 

Meikle, Henry. 
Remarks and experiments relating to hygrometers and evaporation. 

He preaents some experiments and formulas connected with the useof the hygrometer a# 

M6moire sur  l’Blectricit6 des fluides Blastiques, et sur  une des causea 
de l’blectridt6 de l’atmosphhre. (Lu h l’acad. des mi., le 30 Mai, 
1825.) Ann. chim. et phys., 1827, 86:401-20. 

Edinb. new phil. jour., 1827, 2:2%32. 

a measure of evaporahon. 
Pouillet. 

The author describes experlmenta which show that the electricitv accompanying vaporl- 
sation is due to the more or less intence chemical action which takes place between the 
elements of the li nid and the vessel which contains It. This fact is conaidered proof that 
the electricity 09 the atmosphere can not have the origin which Volta is said to have 
assigned UJ it, 1. e.. the natural evaporation from land and sea 

1828. 

SchrCln, Hemann Ludwig Freidrich. 
Beschreibung, Gebrauch und Eigenschaften des Hyetometera und 

Atmometers. Met. Jahrb. Jena, 1828, 6:136-44. 
1829. 

Experiments on evaporation made in the vicinity of Calcutta. Glen. 
ad., 1829, 1:28690. 

In connection wiih the manufacture of salt at Ballgaghat near Calcutta. the rate of 
eva oration from enclosed tauh of from 150 OOO to 850 000 uare feet ami and 9 to 4.6 
incges depth, was studied. The experiments being on sich a s r g e  scale many sources of 
error were necwsarily considered. After discussing and allowin for these, the conclusion 
is reached that the evaporation rate for this lace i a  a t  least as f8iows: January, 3 inches; 
FebrUarg, 5 inches; March, 7 inches; April, finches; and May, 9 inches. 

Experiments on evaporation performed at Vera Crux in 1818-20. 
Glen. Sci., 1829, 1:335-7. 

These experimenta on evaporation from water are compared with those near Calcutta, 
deacribed in the receding Variations are shown in the amount of evaporation ac- 
cording to the h m n t  EE:used and their exposure. Tuthis is anhjoined a note 
iving the results of four years’ obnervations [by the Edltor S] of the evaporation at  

L a m  [Oriental Magazine, 3827, (?)I, as follows: 

‘December 

Y e k  temperature. .. .. .. .. . . . .. .. . . .degrees F.. 62.3 79.4 I 91.1 84.4 
t o  

Monthly evaporation.. . . . . . ............. inches. .I 255 1 ?.: I 2; 1 3.0 

Dalton’s formula applied to these figures would give about one and oneaighth times the 
amount of evaporation actually obamved. 

Depression of wet bulb ................. do .... . 
-- -. - 

1830. 
Anderson, Adam. 

Evaporation. Edinb. Encyc,, 1830, 0:217-21. 
The autbor deacriben in  detail Dalton’s experimenta on the evaporation from sol1 and 

water (Dalton 1805 2d titlel. Hecitea Duluc 1792. Dalton 180% Saussure 17WMurray 
on Hygromet; in ddurrny’s Chemistry, vol. ?, !I. 705: and Ddctor?ells on De’w. $he latter 
attempted tu slow that the ice furmed in porous pans at Bomba isnot due to evaporation, 
but to radiation, that the water, m w ,  in  fact, be increaaedby JAW. 
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Dove, Heinrich Wilhelm. 
Notis Uber dieVerdampfungskillte. Ann. Phys., Leipsic, 1830, la: 356. - -  - .  - .  

The cooling effect produced by evaporation from a thermometer bulb ~ ~ € ~ t e n d  with 
ether 11 ihown to be accentuated when the ether vapor I s  absorbed by iulfuric acid an it is 
formed. 

Muncke,  (3. W. 
Geographie nebst Atmosphilrologie. Heidelberg. 1830. p. 446-9. 

Review of the literature of “atmospherology I’ including the work of h i ssure ,  Qregory, 
Muwhenbroek, Richmann, Wallerius, Laiubek, Cotte, Bellmi, and others. 

Schiibler. Gustav. 
Grasse der wllsserigen (Auediinstung) im Jahre 1828. Jour. Chem. 

Phys., 1830, 68(J .  98):20fG9. 

Schiibler. Gustav. 
Grasse der wllsserigen (Auediinstung) im Jahre 1828. Jour. Chem. 

Phys., 1830, 68(J .  98):20fG9. 
1831. 

Holbrook, Joeiah. 
Evaporation. Scientiflc Tracts, Boston, 1831, 1 :El-4, 257-80. 

Qeneraldtseusaion of evaporation and the cold produced by the p m s a  

Schubler, G. 
GrundMze der Meteorologie in nllherer Bezlehung auf Deutsch- 

lands Elima. Leipsic. 1831. p. 65-75. 
&nerd discusdon of the methods of meaauring and the factors lnfluendn the rate of 

evaporatlon. A table compares the annual evapohtlons at Bome Rochelle %fanChester 
Wurzburg Tubingen, e t c  The effect8 of temperature and wind dn evaporition are ala6 
summarized in separate tablea. The author then disciisses the ap llcation of the amount of 
eva ratlon to the determination of thedew-point and the moisture content of the air. 
S tuses  of evapontion from soil and lanta are reviewed and a table shows therelation at  
different 1-01 of the evaporation prom the sol1 to that from water surfarea Another 
table compares %e daily evaporatlon from rasl with that from water and includes 
average tem eraturn and wind directions. %e graw I s  seen to have edporated much 
more than t i e  frea water surf- 

1834. 
Bellad, Angelo. 

Sul moto molecolare dei solidi, e sul Hmite dell’ evaporazione. Poli- 
graio, 1832, 10:161-70. 

Ideler, Iuliue Ludovicue. 
Meteorologia veterum Gmcorum e t  Romanorum. Berlin. 1832. 

Cites references to evaporatlon In the writings of Hippocratus, Arlstotle, etc. They 
were anwrently aware of thecoollnn due to evamratlon through wroiis vesaels eontalnlng 

p. 87-95. 

water,-te. 

Biachof, K. G. CY. 
Einige physikalische und chemische Beobachtungen in den Schweiser 

Alpen.-1. Ueber die VerdiinstungsktXlte in der Nilhe von Wasser- 
fallen. Ann. Phys. and Chem., 1536, 37:259-61. 

Ob?enations of temperature in  the immediate neighborhood of waterfalls and at  some 
diitance from them ahow the cooling effect produced on the snrroundhg air by the evap  
oration of the mist. 

I 

1836. 

mmte, Ludwig Friedrioh. 
Lehrbuch der Meteorologie. Leipsic. 1836. p. 344. 

Gives a general discuslion of the subject. 

M u r p h y ,  Patrick. 
Meteorology. London. 1836. p. 82-91. 

Rldicules the theory of the solution of water vapor In air upholdtng that evaporation is 
an electrical decomposition of water into oxy n and hidrogen. Quotes Bertholon de 
Saint-hare (1787) at  some length in support o%is view. 

1837. 
Howard, Luke. 

Seven lectures on Meteorology. Pontefract, England. 1837. p. 69-72. ~. 

Derdbea the process of evaporation and concludes that on the whole the amount evap- 
orated must he equal to the rainfall “the one being the s6urre of the other.” AUirms the 
rate of evaporation to be dependetit on temperature and wind veloelty and states that a 
common rate per day from a freely expwed water surface is ]/lo0 to 1/10 inch in winter 
2/10 to 3/10 inch in suiunier. A table of the monthly evaporation near London from 180; 
to 1815 shown an average total for the year of 30.75 Inches. 

He c-onslders that the best lnatruiuent for measuring evaporation b a ‘ I  shallow metallic 
cistern” provided with a scale of three diagonals. engraved on an oblong plate’of lass 
the divisions of the scale to he 1/10 inch apart, and the descent in proportion of l/l&h td 
each divlsion. 

Klee, Franz. 
Priifung der Lehre von Druck der Luft, nebst einer neuen Theorie 

iiber die VerdUnstung und Bildung der Niederschlilge in der At- 
mosphiire. Mains. 1837. 8vo. 

h m e n t s  de physique experimentale e t  de m6thrologie. Paris. 1837. 
a vols. 8vo. See 1 :%I, asi ,  303-6, 655 e t  seq.; and 2:sacao.  

Pou llet. 

Pouillet supports a theor of evaporation Rgreeing in the inain with that of Dalton [Dal- 
ton 1801 and 1805, 1st title{ The rate of evaporation depends not only on the movkment 
of the air, but on the difference between the pressure of the d p o r  forming and that of the 
vapor already formed In the air. Ee quotes Dalton’s law. hvaporation is also propor- 
tional to the extent of surface exposed In discussing the cold produced by evaporahon 
the author statcs that 1 g d n  of w&r va r foriiied by evaporation has absorbed 
quantity of latent heat capable of raising 5080g;ains of water lo in tem&rafure. In vol- 
ume 2 It la maintained that atNOSpheriC electricity reaults from the chemical segregations 
accompanying evaporation from the surface of the earth. 

1838. 
Espy, J. P. 

Experiments on spontaneous evaporation. Franklin inst. jour., 
1839. 22374-5. 

He describes simple experiments with craporation of water from pomus pots and tumblers 
sunk in the gronnd from moist earth and fmm wet tr,wels in motion and at rest; and gives 
the meoiupanying iempemtures of thk air and the dew-puint. 

Leslie, J. 
Treatises on various subjeces of natural and chemical philosophy. 

In  the chapter on Meteorologv p WA7 the p m n s  clay atuiometer is dwribed ag in 
his paper oflRl3. A ~ m l  re&w of the tdeoretical side nt the subject includes the vesicu- 
lar theory held by itlie Leibriitz, Munschenbroek, Desaguliers. Kratzenstein. and the 
advance made iu 1750 by &amlmrger, who attriheted evapnratioii.b a red solntiod of mois- 
ture in the air, and Ly Le Roy who followed alon the same linea The experiments of 
Wallerius, Muwhenbroek Richmanu, Bauasure, ails Kirwan ore given critical attentlon. 
I t  is ninintnined that the hill owling erect on the Wet-biilb therN0mekr may be obtained 
without the whirliug practised by Bm~ssure. 

1840. 

Encyclopedia Britannica. Edinburgh. 1838. 

K&mtz, Ludwig Friedrich. 
Vorlesungen iiber Meteorologie. Halle, 1840. p. 69, 392. 

A general discussion. 

Muncke,  G. W. 
Verdiinstung. Gehler’s Physikalisches Warterbuch. Leipsic. 1840. 

Q (pt. 3): 1720-60. .- , 
Thearticle VerdUustunp: gives a s u m  of the literature of the subject up to 18110, indud- 

ing the work of Dalton, Schllbler, and ohem. 

1842. 
Damee. 

Dela  pluie et  de l’infiuence desfordta sur lee cours d’eau. Ann. 

In  discussin the eflecta of evapratiou and ita immense file in nature, the author pm~enls 
tables of r a i n h  and evaporatiou in France, tugether with the average monthly height of 
the Seine. The object is to show that the imtest evaporation follows close upon the m a t  
eat raiufall but that the hi heat stage oFt& Seine wcum when the rainfall and eraporntion 
are least. kt is cnlculated t%at evaporation reduced the volume of water in the &ine from 7 
to 8, or more thm half, and that the reduction would not have been as great if the bnnh had 
h e n  forested instead of being bare as wns the 

ponts chauss., 1842, 3 (2): 18CaO9, 197-201. 

at that time. 

Rowell, G. A. 
On the retardation of evaporation by electric insulation. p m ~ .  

Ashmol. soc., €841, !23:7. Also Phil. mag., 1842, 20:45-6. 
Experiments on the relative eVqOratiOn of water from an insulated vessel and 811 unlnsu- 

lated one showed au ercew of eVaPOratiOn from the latter of 11 dwta 9 gmina The 
thor beli& that if complete insuhtion could be maintdned, no evadoratlon wonld take 
place at  moderate temperatures. 

Saigey . 
Petite physique du globe. Paris. 1842. p. 108-19. 

The yearly eva ration at Paris from circular dishes 30 or Bo centimeters in diameter, 
and 10 or 20 cenEe tem deep, is stated to be about 800’mm. when the dishes are half filled 
with water. 

1844. 
Baily, J. 

On the Isthmus between the Lake of Grenada and the Paciflc. 

An incidental remark i n  this article state8 that, according to various calculationq the 
averam annual evaporation in Inter-tropical cllmates amounts to 38 lnchea 

Sur le melange de l’eau de mer B l’atmosphbre. MBm. soc. agr., 

Jour. my. geog. mc., 1844, i 4 : iw-9 .  

Libnard.  

Bayeux, 1844. 2:289-W. 
1845. 

Daniell, Jo& Frederic. 
Elements of Meteorology. London. 1845. 2 v. Volume 2, p. 25, 

66, 220, 236. 
Accordin to this author, “the hygrometer may be applied to Indicate the f o m  m d  

quantity o?evaporation.” Refers to Dalton’s law that the quantity of water evaporated in 
a $,en time bcilrs a definite relation to the force of vapor at the same temperaturn A 
ta le shows the full evsporHting form of every degiee of tem rature from 180 to 850 F. 
Dlscus~es the conditions and laws of evaporation from water anpsoil. 

Laidlay, T. W. 
Obeervations on the rate of evaporation on the open sea; with a de- 

scription of an instrument used for indicating its amount. Jour. 
Asiat. soc. Bengal, 1845, 14:213-6. Also abstracted by Blanfoord, 
1877. 

Lenlle’s atiumeter isdescribed and criticized aR lackiu simplicity of cclnntruction aud use. 
Au instriimeut of his owu invention cxlusista ofa siuall g f w  tube, cloaed at both ends, at the 
liiwer eud by means of a plug of some porous substance as wood. Thetuhe is filled with dis- 
tilled water and attached b a scale upon which the aniount lost from the tltbe by evapra- 
tlm fmm the surface of the plug ma be observed. Observations were umde with this in- 
wtriiiucut, hung in the shade but free$ exposed to the wind on hoard ship between Eng- 
land and Calcutta The daily nver e fnim lat. 370 15‘s. to fat. 24O 25’8 was0.398 inches 
and thni the Tropics 0.809 inches. 2 kble of vou Runiboldt’s results zf Observations id 
similar re inns with Delnc’s hair hy rouieter, reduced by d’dobuiason’s formula, gives a 
much smafier mte. Laidlay explains &e discwpancies by the fact that Deluc’s hygrometer 
takes nn acrnirut of the important a p c y  of the wind. Laidlay’s instrument, suspended in 
the shade on an open verandah in alcutta, gave a daily average evaporation of 0.507 inches 
fur the yew. 

Parkes, Josiah. 
On the quantity of rain compared with the quantity of water evapo- 

rated from or filtered thru soil; with mme remarks on drainage. 
Jour. roy. agr. soc., 1845, 6 (1st ser.): 146-58. 

The author describes experiments by John I>ickinson, to determine the percentages of 
rainfall which rcolate thru the soil orevaporate froin its surface. Beaides a raln g a p  he 
employed for t g s  purpose a cyllnder filled with soil and sunk in the ground. this cylmder 
having a false perforated bottom and a rece tach beneath for collectin the percolation 
water. Thls lower receptacle communicated a small tube with aaecon8vertical cyllnder 
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helow the level of the other the diameter of the second bearing some convenlent ratio ot 
that of the tirst. The wroohtlon water is meanured b means of n graduated stem home 
on a Hoat in the secondcylinder. The evaporation incruden that due to the plant growth 
on the surface of the soil. The results of e'ght years' ohaervatlons 183- show the 
annual evnporation to he 57.6 per cent of the rainfall, or 16.3 inches. &her eshmatex are 
quoted. 

Regnault, Victor. 
Etudes sur  l'hygromBtrie. Compt. rend., 1846, 20:1127-66,1380-37. 

Also Ann. chim. et phys., 1845, 1 5  (3d ser.):l29-236. Translated 
from Compte8 rendus in Ann. Phys. und Chem., 1845, 66:135-58, 
391-60. Also Sci. mem., 1846, 4:606-60. 

The first part (p. 1128-66) contains: ( I )  a tahle of Uie varylng tenelons of water va 
saturated air at a serles of different temperatures; (2) a table of the vnrying densl& 
water va r in saturated air at ditYerent temperatures; (3) a table of similar densities in 
air of d igren t  degrees of humidity below saturation. The aeeond art (p. l020-37) de- 
scribes methods of determining the relative humidity of the air: (1 d e  chemical method. 
(2) that founded on the changes occurring in h groawplc matenA8; (9) that of the coni 
densation hygrometer; ( 4 )  that founded on the lodieations of the wet and dry-bulb ther- 
mometer& This is fullowed by formulas and tablea 

Rowell, G. A. 
On the  phenomena of evaporation, the formation and suspension of 

clouds, etc. Edinb. new phil. jour., 1845, 38:5&6. Reviewed 
in Franklin inst. jour., 1847, 44:340-3. 

The author ia of the opinion that vaporisation Is roduced by an increaae in the electrical 
charge of the water particles and that cundensntgn is due to a decrease in or removal of 
this charge. Thus eva ration is consldered a phenomenon of static electricity. This 
theory is elnborated nt cngth  and a numher of meteorological phenomena are considered 
from this standpoint. 

1846. 
Ludlow. 

Observations on evaDoration made at the Red Hills. near Madras. 
in 1844. Madraa jour. lit. mi., 1846, 13:87-93. Also quoted by 
BlanCord, 1877. 

B careful experiments he compared the rate of evaporation from an evaporator Boated 
on &e surface ofa large tank, with thnt from an evaporator on land sonie dlstdnce from 
the tank and found onsfifth less eva ration from the tank ex snre than from the land 
expos& during the hottest niontha o K h e  yerrr. The results SEW a gradual increase in  
the ratio between the two hut this is at least rtially accounted for by the f a d  that the 
depth of the water in Ih; tank diiuinished a g u t  6 feet from April 1 to A u p s t  20. He 
concludes that "depth Is important in such reservoirn, the amount ofevaporahon not only 
increasing with surface but inversely as the depth." The rptufall during the period was 
8 inches the total fall in the water level of the tank was 83 inches and the evaporation 53 
inches, l o  that only three-eighths ofthe amoant disappearing was'nvailable for irrigation. 
Tablrs of resiilts, including temperature observations, e k ,  are given. 

1847. 
Daubfee, (3. A. 

Observations sur  la quantite de chaleur annuellement employee tt 
Bvaporer de  l'eau 8, la surface do  globe, e t  sur  la puissance dy- 
namique des eaux courantes des continents. Abstract by the 
author, Compt. rend., 1847, 24:53&50. German translation in 
Ann. Phys. und Chem., 1847, 7 1  (3d ser.):173-5. 

In calculating the aiiiount of heat annually consumed in evaporation, the total evaporn- 
tlou Is considered equal to the total rainfall on the surface of the earth, which is estiluated 
as 703,436 cubic kilometers, equivalent to a layer of water havlng a uniform depth of 1.979 
meters over the entire earth. This amount of eva ration conauines nearly onethird of 
the heat annuall received from the aiio The totnTenergy of evaporation is estimated as 
more than 1 800 hmea that manifested by the Bowing watera of the earth, the latter a p  
proximatin; 9,000 million h0rStyJOWer. 

Glaiaher, James. 
Hygrometrical tablee, containing temperature of the dew-point; the 

elaatic force and weight of vapor; degree of humidity; weight of 
air, etc.; corresponding to all readings of the dry- and wet-bulb 
thermometers between loo and 900 [F.]. With directions for 
using, and explanation of the  theory and uses of the  dry- and wet- 
bulb thermometers. London. 1847. First edition. 8vo. 

Babinet, J. 
Note su r  un atmidoscope. Compt. rend., 1848, 27:529-30. 

He describes an instrument somewhat slmilar to Leslie's (18131, in which evaporation 
takes p l m  from the surface of a rewrvolr of porous clay filled with water. The reservoir 
is nu plied from a vertical tube connected therewith and a t  a lower level, and the evapora- 
tion pa meaaured by the Inwerin of the water level i n  the latter. The advantage is claimed 
for this instrument over the o d n a r y  h grometer, of being influenced liy the mnvemeut of 
the air and of registering the integrategeffect from the beginniug of the experiment. 

clartillon, C. 
Synthase de quelques m6tBores dependents du ph6nomane de 

1'Bvaporation de  l'eau. Trans. Roy. SOC. arts, sci., Maurltius, 1848, 
2:97-118. 

Rowell, (3. A. 
On the muse of evaporation, rain, hail-stones, and the winds of the 

temperate regions. Rpt. Brit. assoc. adv. sci., 1847. (Notices p. 41.) 
Repeats his hypothenis expounded in 1846. 

1848. 

ponts chauss., 1848, 16:158-961. 

Vallbs,  F. 
Projet de  desshchement et d'irrigatinn du  lac de Grand-Lieu. Ann. 

Dimnsses p 2-1 the relative iutensit of evaporation. Resulta obtained from 1782- 
1801 hy Cahndrelli knd Conti are qnotdfrotn de Prouv's work on the Pontine marrhes 
(91. A table gives the annual average evaporation a3 2.'M meteru and the ratios accord- 
ing lo the aeasons. The dally evaporation a t  Naotes is calculated at 0.005 iueters. 

1849. 
Buist, G. 

On the saltness of the Red Sea. Trans. Bombay geog. BOC., 1849, 
0:38-48. 

It is stated incidentally (p. 39) that the temperature of the surface of the Red Sea varies 
from 65Q to S O  F that the diff&wwe Iletweeii tbe wet-bulb and dry-bUltJ Is from 250 to 
4W F., and that t& average evaporation a t  Aden is 8 feet per year. 

Charnook, J. H. 
On suiting the depth of drainage to the circumstances of the soil. 

In connectiou with percolatiou experiments, from 184!2 to 1846 inclusive, the following 
averagc annual dataare presented in tal~ular form: 1) rainfall, 24.binches; (2) eva rntlon 
from a water suiface freely exposed to sun and &I, 35.05 inches; (3) evapora8n from 
water shaded from RUU biit exposed to wind ?8.35 Inches. (4) evaporation from drained 
soil. 19.76 inches. ( 5 )  evaporation from mturkted soil, S2.d iuchei. Dalton's olrservntions 
11". 2d title) similar experiments are quoted, together with thow of Dickinson 
Parks ,  1845). 

Jour. roy. agr. soc., 1849, 10:507-19. 

Harting, Pieter. 
Drie nieuwe physische wertingen-Hygrometer, Drijfbalans, en 

Atmometer of Verdampingsmeter. Utr. Anteek. prov. genoots., 
1849, (-):6-18. 

Norton, W. A. 
On the dlurnal variations in the  declination of the magnetic needle, 

and in the intensities of the horizontal and vertical magnetic 
forces. Amer. jour. sci., 1849,8 ;350-64. Abstracted by Ramsay, 
1884. 

He'attrihutes the daily decrease in the horizontal force of the ma netic needle. between 
4 and 10 a m., to the evaporation of the dew or rain that has fallen%uring the night 

Schubler, (3. 
Crrundslltze der Meteorologie in nllherer Beriehung auC Deutschlands 

Iilima. Leipsic. 1831. First Edition. Neu Bearbeitet [ 2d Edi- 
tion] von G. A. Jahn. Leipsic. 1849. 

Evaporation Is discust on p. 72-80. 

1850. 
Kunzek, August. 

Lehrbuch der Meterologie. Vienna. 1850. 
Gives definitions of Verdiinstung and Verdalopfung (p. 95), and discussion of evaporn- 

tion in general (p. 96). 

Lenz, H. F. E. 
Beitrag zur Bestimmung der in St. Petersllurg verdiinstenden Waa- 

MB1. phys. et chim., 1850, 1 :226-38. Also Bul. acad. sermenge, 
imp. sci., 1851, 0:col. 86-94. 

The loss of wdght hy eva ratiou from two small Imasa diahes of water was olwerved dur- 
ing the winter of lM9950. %e apparent disagreeiueuts hetween the evaioration rateon the 
one hand and the teniperature and hunlirlitv on the other nre explained by wind cnodi- 
tions thdiiii mrtauce of which as a fUCtrJr idfluencing eva&ration is emphasized. Com- 
parisona of d e  evapuration f i m i  ice with lhat fronr freezln$ water show the latter to have 
the higher rate. A curve of hi-hourly readings of eraporaliuu is a'een tu  follow the daily 
march of teiiiperature. He also muparen the diurnal and nocturnal rates of evaporation 

Vellbs,  F. 
Note sur  une exception remarquable que pr6sente la mesure de 

l'6vaporation naturelle B Saint-Jeane-de-Losne, Dijon, Pouilly et 
La Roche-sur-Yonne. Ann. ponts chauss., 1850, 20:383-93. Ab- 
stract in Rogers Field, 1869. 

ACcOrdiiig b, this pa er Iiydraiilie engineem have ,eencrally miisidered the ainouiit of 
erapontim in France b t  I r  much greater than the raiufall. Seven years' ohservations on 
the Canal de Bnurgngne at the places rricntiouetl show, however, that OUIY oure did the 
cvapamtino exceed the rainfdl, and that the averakv evaporation is less than half what it 
had hitherto l w u  eonsideivd. (See TarlJb. 1852, fur siiiiilar iwults. 1 

1851. 
clharib-Marsaines.  

1851, 1 (3d. ser.):289-333. 
In Note A, p 3204 ai? dcswilwd nlacrvations on evaporation f n m  the Inlii w~dor canal 

fur thr 320 days that hie navig:itim ruf the canal aiiniially lrrsts and thc result shwed a 1,- 
01' n.812 iiirter. The resiiits ulBtaitied by Halley Spllileaii a h  ClJtte are tiotet~ aud the 
ratio ktwc-en the evapuratiuu at ditferent seadis 01' the ;ear, it5 estiinntel by dall6a and 
Cottc, is diwuat. 

Sur les travaux de la rigole dbrivke de 1'Yonne pour l'alimentation 
du point de partage du cand du Nivernais. Ann. ponts chauss., 

Espy. James. 
Third Report on Meteorology to  the Secretary of the Navy. Waah- 

ington, 1851. 
He IP urts, p. 19, rxprriiiietits 1 ~ 1 1  tlic rel;itive loweiiny of teiulJcrature pnrluwd by the 

evapoidnn 01 wa water and tivsh witel from the Iiulb of n thrriunnieter. An equal depres- 
sinn was thought tn have hecn d w r v r d  in both canes. wheretbre it is aasumed that evapora- 
t im thiu sea water is the wniue ar e\paporatinn f r m  fresh water under the Same circutu- 
st:mrer. 

Miller, J. F. 
On the relation of the air and evaporation temperatures to  the tem- 

perature of the dew-point, as determined by Mr. Glaisher's hygro- 
metrical tables founded on the factors deduced from six-hourly 
observations made at the Royal Observatory, Greenwich. Phil. 
trans., 1851,(-):141-8. Notice in Phil. Mag., l(4): 168. 

A cmii arisun of dew-puinta detrriuined by the IISB of Dnnicll's hygrometer and the wet- 
and dry-RnI1, thertuoiiieters proved tlrr extrwne muracy i if~laishw's talJk3. Experituents 
IIU the evaporation of water in :i sNd11 cupper vessel expsed tu sun and wind but 
sheltered at iiipht and in wet weather. showed M annual average for the six y b a ,  &%2i1b7 
30.011 inches with au avcrap ar~nual rninfall # I T  45.25 inches. 


